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[Abstract]?T he int roduction of the principles, funct ions, advantag es and disadvantages of three new non-
invasive techniques: tr anscranial magnetic st imulat ion, magnetoencephalog raphy, and elect rical magnet ic
resonance imag ing , are pr esented here.
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1. 1????????????????????
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???( elect roencephalog ram, EEG)????
?????????????????, ????
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???????? Cohen ??????,????
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???????????????????,??,
??????????????????????
??????,???????????????
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????????????, ?????????
????????? EEG ??????????
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????????,??????????????
????????????????????,?
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????,???????????????
???, ???????? ( funct ional magnet ic
resonance imaging , fMRI ) ?????????
( posit ron em ission tomogr aphy, PET) ,?????
????? fMRI ??????????, ????
??????????? MEG? fMRI ????
???[ 8?12]?fMRI????????????(?
?????) ,???????, ????????
????????????????, M EG???
????????, ?????????????
??MEG, fMRI? PET ???????????
??????????,????????????
???,???????????????????
2. 1???MEG? fMRI ??????????
?????? MEG? fMRI ?????????
???? [ 13]??, ??????????????
????, MEG ? fMRI ???????????
???,???????????????????
??????, ???????????????
?????????,??????? 99%???
????? 4?????????????, ??
???? 15 mm2????fMRI????????
?,?????????????????, ???
??????????????? fMRI ????
MEG ????????????: 5. 3 mm, 4. 1
mm, 5. 5 mm ? 6. 6mm?fMRI????????
?????????,????????????
???
?????, ??????????????
???????? fMRI ???????????
????????,?????????????
???? fMRI????????????? MEG
???????????????????: fM RI
????????, ?????? 10 mm ???
2. 2??????????MEG???????
??????????????????????
????????????????? MEG ??
??????????? MEG????????
?????????????,????????
??????????[ 14]????????? 4?
????????,???? 4????????
???????? 122( SPUID)?????????
???????, ??????? 900 ms ? 1500
ms????????,????????????
??
3??????????( electrical magnetic
resonance imaging)
??MRI??????????????????
?,??? MRI ???????????????
???????? MRI ??????,?????
????[ 15]???-?????
3. 1???MRI( impedance MRI )???????
???????, ??????????????
367?????????2000? 12??? 16??? 4??Chin J Neuros ci, December 2000, 16( 4) : 365?368
???????????? [ 16]??????? MRI
??? RF ????, ?????????MRI ?
????????, ?????????????
????? ( precession)?????? ( shielding
effects)??????????, ????????
???????( Larmor )??????????
MRI,?????????( flip)????????
??????????????????????
???????B??????????, ????
?????????? Bc ?????????
7. 05 T , 18. 3 cm ???????????
3. 2?????-???MRI?????????
??????? fMRI????? [ 17]??????
????????????????? MRI??
????????-????????????
MRI ????????????, ????? 6. 34
T ?? 3DSE ???????? NMR ????
?,?????????? 90 nAmp??????
????????????????? MRI??
????????????????-??????
???????????????? 1. 5 T ???
???( echo planar imag ing , EPI)???????
??????????????????????
???????, ???????????????
????????,??????? MRI ????
????????????,????????,?
?????????????, ????????
??????????????
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